Objective Violence, accidents and natural disasters are known to cause post-traumatic stress, which is typically accompanied by fear, suffering and impaired quality of life. Similar to chronic diseases, such events preoccupy the patient over longer periods. We hypothesised that post-traumatic stress could also be caused by Crohn's disease (CD), and that CD specifi c post-traumatic stress could be associated with an increased risk of disease exacerbation. Methods A cohort of CD patients was observed over 18 months in various types of locations providing gastroenterological treatment in Switzerland. The cohort included 597 consecutively recruited adults. At inclusion, CD specifi c post-traumatic stress was assessed using the Post-traumatic Diagnostic Scale (range 0-51 points). During follow-up, clinical aggravation was assessed by combining important outcome measures. Patients with post-traumatic stress levels suggestive of a post-traumatic stress disorder (≥ 15 points) were compared with patients with lower post-traumatic stress levels as well as with patients without posttraumatic stress. Also, the continuous relation between post-traumatic stress severity and risk of disease exacerbation was assessed. Results The 88 (19.1%) patients scoring ≥15 points had 4.3 times higher odds of exacerbation (95% CI 2.6 to 7.2) than the 372 (80.9%) patients scoring <15 points, and 13.0 times higher odds (95% CI 3.6 to 46.2) than the 45 (9.8%) patients scoring 0 points. The odds of exacerbation increased by 2.2 (95% CI 1.6 to 2.8) per standard deviation of post-traumatic stress. Conclusions CD specifi c post-traumatic stress is frequent and seems to be associated with exacerbation of CD. Thus gastroenterologists may want to ask about symptoms of post-traumatic stress and, where relevant, offer appropriate management according to current knowledge.
Introduction
Crohn's disease (CD) is an incurable inflammatory disease potentially located in the entire gastrointestinal tract with particularly high prevalence rates in Northern Europe, North America and the UK. 1 The pathological mechanisms are still elusive and the disease course is difficult to predict. The treatment is often exhausting, expensive and burdensome. 2 Post-traumatic stress is an adverse reaction to traumatic experiences which decreases daily functioning and quality of life and makes the patients suffer. 3 Patients typically re-experience the traumatic event (eg, in dreams or thoughts), avoid reminders to the event and endure symptoms of hyperarousal (eg, irritability and sleeping difficulties). 4 Post-traumatic stress is traditionally thought to be caused by violence, accidents and natural disasters. However, research in medical fields other than CD (eg, cancer, human immunodeficiency virus infection) suggests that diseases (together with the necessary diagnostic and therapeutic procedures) can also be perceived as traumatic events by a considerable number of patients. 5 6 To date, CD has not been investigated as a potential cause of post-traumatic stress. This is probably due to the fact that avoidance (such as not talking about the burdensome experience of having CD) is a key feature of post-traumatic stress. However, CD may preoccupy patients over longer periods similar to 'traditional' traumatic events, and we suspect a high prevalence of post-traumatic stress among CD patients.
In addition, post-traumatic stress is associated with lasting alterations in the hypothalamic pituitary adrenal axis, the autonomic nervous system and the immune system, and thus may affect the course of CD. 7 If caused by myocardial RESEARCH infarction, post-traumatic stress is associated with poor cardiovascular prognosis. 8 Examining the level of post-traumatic stress caused by CD and its relation to the clinical course of CD seems timely and important given that post-traumatic stress impairs wellbeing and can effectively be treated. 9 We hypothesised that patients with CD show high levels of post-traumatic stress specific to CD and, moreover, that CD specific post-traumatic stress is associated with an increased risk of exacerbation of CD over an observation period of 18 months. Because ≥15 points on the Post-traumatic Diagnostic Scale (PDS) is suggestive of a post-traumatic stress disorder (PTSD), our second hypothesis was that patients meeting this cut-off would have a higher risk of adverse events than those scoring below 15 points.
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Materials and methods
Study design and patients
The ethics committees of all study sites approved the study protocol. Between July 2006 and February 2008, patients were consecutively recruited from virtually all places providing gastroenterological treatment in Switzerland (www.ibdcohort.ch). These included the study centres (ie, University Hospitals of Basel, Bern, Geneva, Lausanne, St Gallen and Zurich), regional hospitals and private practices. Recruitment was performed as follows: the treating gastroenterologists provided their patients with information about the study. When a patient had given written informed consent, gastroenterologists and study nurses completed the enrolment sheet asking about medical history, clinical status and laboratory parameters. More precisely, baseline data included gender, age, disease duration, previous hospitalisations, medication, height, weight, smoking status and the CD activity index. 11 At the same time, patients received the PDS with the instruction to complete it and return it directly to the data centre (given that gastroenterologists assessed exacerbation, they had to be blind for post-traumatic stress). To facilitate generalisation of findings to the general population of CD patients treated in Switzerland, the only eligibility criterion was confirmation of a diagnosis of CD based on the criteria of Lennard-Jones
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; the latter allows confirmation of a diagnosis of CD by radiological, endoscopic or histological findings, or by surgery.
Subsequent to enrolment and collection of baseline information, patients were followed over an observation period of 18 months. They were advised to inform their treating gastroenterologists whenever they experienced worsening or amelioration of symptoms, in which case an appointment was scheduled to clarify whether fluctuation of symptoms was caused by fluctuation of CD activity or by some other clinical state (eg, infections, gallstones). Regular meetings among gastroenterologists ensured the use of matched diagnostic and therapeutic criteria, as issued by the European Panel on the Appropriateness of CD Treatment. 13 In addition, the authors informed the data centre in case of inconclusive or missing data in order to improve the enrolment sheet accordingly. The analysis was performed on an a priori defined sample of 468 patients to assure accurate control for potential confounders without overfitting statistical models. A sample of 367 patients has a power of 90% to detect an OR of adverse events of 1.5 for an increase of 1 SD in post-traumatic stress at a significance level of α<0.05 (two tailed). We computed this power using Power and Precision software for an overall event rate of 25% over 18 months.
14 However, we oversampled the calculated sample size by 40% and enrolled 597 patients (367 corresponds to 60% of 597) to account for projected loss in response rate, dropouts and missing values.
Measures
To assess post-traumatic stress we used the German and French version of the PDS, 15 which is a self-rated questionnaire with 17 items. We replaced the term 'event' by 'intestinal disease' in the PDS questionnaire to ensure measurement of disease specific post-traumatic stress. Each of the three main characteristicsnamely re-experiencing CD ("Did you have bad dreams or nightmares about the intestinal disease?", four items), avoidance of cues related to CD ("Did you try not to think about, talk about or have feelings about the intestinal disease?", seven items) and hyperarousal (five items)-is represented by a separate symptom cluster. All items are rated on a 4 point Likert Scale (0-3; total score 0-51) with a higher score indicating a higher level of post-traumatic stress. Validity measures in our study included a variance of item means of 0.39 and a variance of item variances of 0.01 (ie, good weighting) and a Cronbach's α of 0.84 (ie, good overall reliability). If no more than one item per symptom cluster was missing, replacing it by the mean of the non-missing items of the respective cluster did not affect the validity (personal communication with Stieglitz 15 in 2009). Patients scoring ≥15 points are likely to have fully developed PTSD, in which case a structured clinical interview is recommended. 4 A structured clinical interview is mandatory to diagnose full PTSD. Our measure of interest was not PTSD. Instead, we examined post-traumatic stress along a continuum of severity (ie, already at levels far below those seen in fully developed PTSD). This approach has several advantages 16 17 : post-traumatic stress can easily be measured in larger samples by means of the PDS; post-traumatic stress can be detected in patients who may benefit from therapeutic interventions despite not having full PTSD; and ongoing revision of the diagnostic criteria of PTSD cannot affect the validity of the results (http://pn.psychiatryonline.org/content/45/10/8.full; last accessed 14 June 2010). We were primarily interested in the total PDS score but also in re-experience, avoidance and hyperarousal as separate scores.
Fourthly, we performed 16 stratified binary logistic regressions by combing each symptom score with each measure of exacerbation (eg, re-experience and flares) in a different analysis without including potential confounders.
For the combination of total PDS score and adverse events, we set the level of significance at 0.05 and computed 95% CI for all ORs. For all other combinations, we set the level of significance at 0.01 to adjust for multiple comparisons and computed 99% CI for the ORs.
Results
Patient characteristics
The flowchart (figure 1) shows the selection process of the 468 analysed patients. Sixty-nine patients (14.7%) experienced flares, 26 (5.6%) did not respond to therapy, 28 (6.0%) suffered from complications and nine (1.9%) had extraintestinal manifestations. Taking into account the fact that 20 patients experienced more than one category of adverse events (eg, first flares and later on complications), the total number of patients with adverse events was 106 (22.6%). The characteristics of the whole sample and the differences between the groups with and without adverse events are shown in table 1.
Main results
Forty-five patients had no post-traumatic stress (9.8%; group 1), 372 patients scored <15 PDS points (80.9%; group 2 (also includes patients in group 1)) and 88 patients scored ≥15 PDS points (19.1%; group 3).
Three patients (6.7%) experienced adverse events in group 1, 64 (17.2%) in group 2 and 42 (47.7%) in group 3. The odds of experiencing adverse events were thus 0.07 for group 1, 0.21 for group 2 and 0.91 for group 3. These findings corresponded to an OR of 4.3
Measures of exacerbation of CD were flares, extraintestinal manifestations, complications and non-response to therapy. These were selected because they have a high clinical impact, force patients to seek gastroenterological healthcare and, in combination, allow for a complete evaluation of the disease course. They were combined to one binary outcome which is referred to as adverse events (present/absent), as previously described. 18 In brief, flares were defined as an increase of 100 points or more from baseline on the CD activity index. Any need for an increase in medication was considered a treatment failure. Extraintestinal manifestations were included if they occurred during the observation period. Complications included strictures, fistulae, malignancies or any other need for surgery.
Clinical experience has shown that disease duration, strictures and fistulae requiring hospitalisations, need for medication (ie, 5-aminosalicylates, sulfasalazin, steroids, immunosuppressors, antitumour necrosis factor α agents, antibiotics), low body mass index, baseline disease activity and smoking are predictive of the disease course. 18 For this reason, we controlled not only for those factors but also for gender and age because these are the most important demographic parameters.
Data analysis
We analysed the data using SPSS 15 for Windows (Chicago, Illinois, USA) excluding the few cases with missing data.
Firstly, we described the total sample. We compared the groups with and without adverse events using standard methods. For mean and percentage differences, we computed asymptotic 95% CI and two sided p values. We used the t test for normally distributed metric variables (age, body mass index) and the Mann-Whitney U test for extremely skewed metric variables (diagnosis duration, hospitalisation days related to CD) or nonmetric quantitative variables (scores). For categorical variables, we compared each category separately using Fisher's exact test.
Secondly, we divided the sample into three groups according to post-traumatic stress levels. Group 1 included all patients with a PDS score of 0, group 2 included all patients scoring <15 (hence this group also included patients in group 1) and group 3 comprised patients scoring ≥15 points. We compared group 3 with groups 1 and 2 in terms of relative risks and ORs of adverse events.
Thirdly, we performed four binary logistic regression models: a model for total post-traumatic stress (primary score), a model for re-experiencing symptoms, a model for avoidance symptoms and a model for hyperarousal symptoms (secondary scores). Each model contained the respective symptom score plus the above mentioned potential confounders as independent variables and adverse events (yes/no) as the outcome. Flowchart of patients selected for analysis, illustrating the number of patients at each stage of the study. Most patients were excluded because they did not return the questionnaires at baseline. We completed 11 re-experience scores, 23 avoidance scores and 15 arousal scores by the mean of the non-missing items. Two Post-traumatic Diagnostic Scales could not be used for analysis because all three subscales (re-experience, avoidance and arousal) had more than one missing value. (95% CI 2.6 to 7.2; p<0.001) between groups 2 and 3 and 13.0 (95% CI 3.6 to 46.2; p<0.001) between groups 1 and 3. After controlling for potential confounders, the odds of experiencing adverse events showed a 2.16-fold increase (95% CI 1.65 to 2.84; p<0.001) for an increase of 1 SD of post-traumatic stress, which was the primary measure. In addition, it showed a 1.72-fold increase for an increase of 1 SD of re-experiencing symptoms, a 1.77-fold increase for an increase of 1 SD of avoidance symptoms and a 2.07-fold increase for an increase of 1 SD of hyperarousal (table 2) .
RESEARCH
The results for the separate disease measures are summarised in table 3 and largely concur with the results for the combined measure. Discussion CD can be a great burden for patients. 2 Fatigue, general weakness and hardly foreseeable incidents such as diarrhoea may impair the patient's activities. Treatment is often costly and side effects potentially severe. 19 Ileostomies, facial bloating and feelings of dirtiness may reduce self-esteem. Severe complications such as perforation and peritonitis may even cause fear of dying. Studies show that patients with CD perceive that their psychological needs are incompletely met. 2 We found that psychological reactions to CD compare well with reactions to more sudden events, such as violence, accidents and natural disasters. Only 9.8% of our patients were free of CD specific post-traumatic stress symptoms (group 1) compared with 86.9% of a sample representing the entire Swiss population (OR 61.6). 20 Nineteen per cent of our sample (group 3) scored ≥15 points while only 2% of the referred sample had subthreshold PTSD (ie, traumatic event with higher levels of post-traumatic stress without the duration and degree of impairment of a full PTSD 21 ) and none had full PTSD (OR of subthreshold PTSD 11.5).
Distinguishing between subthreshold and full PTSD is important because the therapeutic approaches may be different. Clinical experience has shown that patients with subthreshold PTSD may profit from psychological coaching. Such coaching focuses on improvement of coping capacities, is widely used and results in reduced symptom severity and associated fear. 9 Full PTSD requires so-called trauma focused therapies to reduce the degree of mental and physical impairment. 22 In studies on postmyocardial infarction patients, the proportion of patients scoring ≥15 PDS points was the same as in our sample, and in half of those patients clinical PTSD according to DSM-IV criteria was confirmed by a structured interview. 23 24 In anticipation of evidence specific to CD, we recommend treating CD specific post-traumatic stress in the same way as posttraumatic stress is usually treated.
We also found that the odds of disease exacerbation were four times higher in patients meeting the criterion for a structured clinical interview than in patients scoring below 15 PDS points and even 13 times higher than in patients scoring 0 points. An increase of 1 SD of post-traumatic stress was associated with more than twofold higher odds of subsequent disease deterioration. Isolated symptom clusters of post-traumatic stress showed similarly strong associations. Evidence RESEARCH the study. We also cannot exclude the possibility that patients with post-traumatic stress were less likely to participate in the study because they avoided being questioned about their disease. This study is the first to report a point prevalence of CD specific post-traumatic stress, which is high. Clinicians may wish to be aware that a considerable number of patients perceive CD as psychologically traumatic to the extent that the disease preoccupies them in thoughts and dreams and thus causes irritability and sleeping difficulties associated with fear. In most cases patients avoid talking about cues which remind them of having the disease, including intake of medication, which may affect adherence to therapy. 2 Such behaviour may unwillingly be encouraged by the usual shortness of consultation time and unfamiliarity of clinical gastroenterologists in dealing with the psychological needs of their patients. Nonetheless, it is evident that post-traumatic stress causes considerable suffering. Therefore, gastroenterologists should be aware of the impact of CD on psychological wellbeing and the fact that this relationship is probably bidirectional. This knowledge may open the door to psychological interventions. Gastroenterologists may wish to ask about re-experiencing, avoidance and hyperarousal and, depending on the intensity of symptoms, may be advised to refer patients for psychological counselling or for a structured clinical interview to assess for PTSD. In the case of full PTSD, trauma focused psychotherapy should be considered, which should be performed by a specialist to avoid possible re-traumatisation.
for causality between CD specific post-traumatic stress and subsequent exacerbation according to the Bradford-Hill criteria included the temporal relationship, strength of the association and pathological findings. 25 The strength of the association (OR/ SD 2.16 (95% CI 1.65 to 2.84)) was similar to that of azathioprine (1.0-2.5 mg/kg per day) over placebo in preventing disease exacerbation over 1 year (OR 2.27 (95% CI 1.75 to 2.94)). 26 However, a response relationship between post-traumatic stress and subsequent disease exacerbation has never been examined. A systematic review identified eight studies investigating psychological interventions in CD but none included the treatment of post-traumatic stress. 27 Post-traumatic stress may contribute to exacerbation by triggering gastrointestinal inflammation. 28 Elevated levels of proinflammatory biomarkers such as C reactive protein and tumour necrosis factor α, which play an important role in CD, 29 have been observed in different studies on post-traumatic stress. Given that prior adverse events (or at least their perception as a trauma) predict post-traumatic stress and probably also future adverse events, they could have confounded the association between post-traumatic stress and subsequent adverse events. However, this seems unlikely because we controlled for disease duration, baseline disease activity and prior hospitalisations (a clinically important marker of prior adverse events). In any case, the high prevalence of CD specific post-traumatic stress remains the more important and more robust finding.
In binary logistic regression an increasing proportion between the number of variables and the number of cases belonging to one of the two possible outcome categories (yes/no) increases the risk of overfitting. We decided to select our number of variables in order to keep an acceptable control of both overfitting and confounding. Cohort studies regularly face the problem of missing values. In the present cohort study, however, the 80.2% patients who returned the questionnaires lacked a relatively small number of data points (tables 1 and 2). We believe that our sample, being representative of Switzerland, may be representative of other western countries. Interestingly, patients treated in tertiary centres were more likely to participate in What is already known about this subject ▶ Patients with Crohn's disease (CD) report that their psychological needs lack attention from the medical community and that genuine information on psychological topics is diffi cult to obtain. ▶ Post-traumatic stress, which is traditionally thought to be caused by manmade traumas and natural disasters, is typically accompanied by fear, suffering and reduced quality of life. ▶ As shown by years of worldwide clinical experience and by high level evidence, the treatment of post-traumatic stress is effi cient in reducing fear and suffering.
How might it impact on clinical practice in the foreseeable future?
▶ The gastroenterologists may want to ask about symptoms of post-traumatic stress and, where relevant, refer the patients for a structured clinical interview in order to search for a posttraumatic stress disorder (PTSD). ▶ As long as there is no specifi c evidence for the treatment of post-traumatic stress caused by CD, it is reasonable to treat it in the same way as post-traumatic stress caused by other traumatic events. ▶ If the amount of post-traumatic stress is uncomfortable for the patient but does not reach the duration and impairment of a PTSD, the patient may be offered psychological counselling in order to improve coping with the disease. In the case of a full PTSD, a trauma focused approach by a mental health specialist might be necessary. ▶ Future studies may examine whether treatment of posttraumatic stress protects from disease deterioration. Although this remains to be proven, other outcome measures (eg, improvement of quality of life, reduction of suffering) are suffi cient reasons for treatment.
What are the new fi ndings
▶ Post-traumatic stress is frequently caused by CD. ▶ We observed a strong association between the amount of posttraumatic stress and subsequent disease deterioration.
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